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ABSTRACT
The wavelength range between 1000 and 1700 nm has been attracting interests of the researchers concerning 
bio- and medical photonics since one can expect 10 times deeper observation depth in the range. The range is 
called as over 1000 nm near infrared (OTN-NIR) or the second and third biological window. The authors have 
developed fluorescent materials and imaging systems for the OTN-NIR in the last decade. Considering the bio-dis-
tribution and stability of the materials, nanoscale design of the fluorescent materials is important. For long-time cir-
culation and delivery of the materials in animal body, the materials have to be designed to be monodispersed with 
the sizes below 100 nm. As fluorescent agent in the OTN-NIR, quantum dots, carbon nanotubes, organic dyes, 
and rare-earth doped ceramic nanoparticles are proposed. The presentation will review the design, processing, 
and characterization of those nanomaterials as well as the imaging system development of the imaging devices 
in the OTN-NIR.
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